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ABSTRACT 
Nitrous oxide, first used clinically in 1844, has 
enjoyed a long history as a highly popular and effective 
agent in the fields of medicine, dentistry and veterinary 
medicine. It has undergone periods of enthusiastic accept-
ance which have been followed by brief periods of doubt and 
concern regarding its clinical efficacy and safety. The 
past twenty years have proven to be a period of renewed 
enthusiasm within the dental profession concerning N20-02 . 
Historically, N20-02 has been considered a nearly 
ideal agent with regard to safety. However, recent 
research indicates N20-02 may not be as safe as once con-
sidered-. This is particularly true in terms of the health 
professional administering the drug. 
Many factors have been responsible for this, in-
cluding a changing philosophy regarding the use of this 
drug, and a continual improvement in the design and safety 
of inhalation sedation units. 
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Nitrous oxide, first used clinically in 1844, has 
enjoyed a long history as a highly popular and effective 
agent in the fields of medicine, dentistry and veterinary 
medicine. It has undergone periods of enthusiastic 
acceptance which have been followed by brief periods of 
doubt and concern regarding its clinical efficacy and 
safety. The past twenty years have proven to be a period 
of renewed enthusiasm within the dental profession con-
cerning N20-02 • Many factors have been responsible for 
this, including a changing philosophy regarding the use 
of this drug, and a continual improvement in the design 
and safety of inhalation sedation units. 
Nitrous oxide (N20) and oxygen (02) are primarily 
used today as conscious sedatives for the reduction of 
stress in apprehensive and/or medical risk patients. 
When employed in this manner, approximately 85 percent of 
patients receiving N20-02 will require less than 40 per-
cent N20 for adequate clinical effectiveness. Complica-
tions and undesirable side effects are quite rare when 
used in this manner. The inhalation sedation unit has 
undergone continual improvement in an effort to make its 
use as safe as is possible. The primary goal of these 
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safety features has been to prevent or to minimize the pos-
sible administration of less than 20 percent 02 to any 
patient. Safety features incorporated into current units 
include the oxygen fail safe, minimum oxygen flow or per-
centage, oxygen flush, color coding, the diameter and pin-
index safety systems. 
Because of these factors, the use of N20-02 inhal-
ation sedation in dentistry has increased greatly during 
the past decade. Professional education in this technique 
received a boost in 1971 when standards for educational 
programs were accepted by the Council on Dental Education 
of the American Dental Association (1971). It is estimated 
that approximately 35 percent of practicing dentists cur-
rently utilize N20-02 (Greenfield, 1977; Orr, 1978). 
Recent and future dental graduates have, or will have, 
received thorough training in the use of this technique, 
and the dental practice acts in many states have been 
changed so as to permit trained dental hygienists to 
administer N20-02 to 'their patients. It can be antici-
pated that the use of this highly effective agent will 
continue to increase in the foreseeable future. 
Concerns 
Trace Contamination 
With this increase in utilization of N20-02 has 
come a greater concern for the safety of the personnel who 
are in contact with it for the greatest length of time--
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the dental office staff. The past five years have seen a 
massive effort by the American Dental Association to deter-
mine what effect long-term exposure to low levels of N20 
might have on personnel inhaling it. Concern was initiated 
following reports in European (Vaisman, 1967) and American 
(Bruce, 1968) anesthesiology journals demonstrating in-
creased spontaneous abortion and fetal malformation rates 
in female operating room personnel, and a greater than 
expected incidence of certain types of cancer in male and 
female operating room personnel. The ADA ad hoc committee 
on trace anesthetics as a potential health hazard in den-
tistry presented a preliminary report in the October 1977 
journal (Jones and Greenfield, 1977). Its preliminary find-
ings are listed below: 
1. The use of inhalation sedative/anesthetic agents 
and equipment contributes to measurable trace 
quantities of these agents in the air of the 
dental office. 
2. Epidemiologic and animal studies indicate that 
chronic exposure to measurable trace quantities 
of these inhalation agents may present a health 
hazard. 
3. It should be noted and emphasized that the ADA 
ad hoc committee has serious reservations regard-
ing the research, because of certain fundamental 
deficiencies both in animals and in the only 
epidemiologic study thus far conducted on a 
dental population. These studies provide the 
scientific basis for study of the inhalation 
anesthetic contamination problem in dentistry. 
In this context, additional studies oriented 
specifically to dentistry are essential before 
mandatory compliance should be imposed on the 
profession. 
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4. The National Institute of Occupational Safety 
and Health has drafted a criteria document which, 
if enacted by the Occupational Safety and Health 
Administration of the Department of Labor, will 
regulate occupational exposure to inhalation 
anesthetic agents, including N20. 
5. It·is strongly urged that under the present cir-
cumstances every effort should be made to reduce, 
by presently existing technology, the trace con-
centration of anesthetic/sedative agents in the 
dental environment. 
Recreational Abuse 
There is yet another area of concern relative to the 
use of N20 by the health professions. It relates to the use 
of N20 for non-medical/dental/veterinary purposes by health 
professionals. This has recently been termed the "recrea-
tional use" of H20, which the author prefers to call 
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"recreational abuse." Although the use of N20 by health 
professionals for pleasurable, recreational purposes has 
been a known fact ever since the drug was first discovered 
in 1772 (Smith, 1972), and the potential dangers of so doing 
were hinted at in 1915 (Jones and Greenfield, 1977), little 
or no concern was expressed in this regard until December 
1977. 
That N20 is a drug with a potential abuse factor is 
well known. The very same pharmacological properties which 
make N20 so valuable as a clinical agent also make the drug 
attractive as'a source of pleasurable experiences to the 
physician, dentist, veterinarian, their auxiliary personnel 
and the lay public. The author, while involved in the 
teaching of inhalation sedation, has received many telephone 
inquiries from dental assistants, hygienists and wives of 
dentists over the past few years in which their concerns 
over the health and safety of "their dentist" were expressed. 
The dentists, the callers reported, were using N20-02 for 
themselves as a means of relieving the tension after a hard 
day at the office. In a situation where many might turn to 
alcohol to relieve their anxieties, these individuals turned 
to N20 instead. "What danger, if any, was there in self 
administration of this drug with the nitrous oxide-oxygen 
unit?U The response invariably was, "While this type of 
behavior cannot be condoned, there was little if any danger, 
if the user was careful. Yes, deaths have occurred due to 
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self-administration of N20. Should the user fall asleep in 
the dental chair while on N20-02 , it is possible for par-
tial or total airway obstruction to develop. If the abuser 
is alone, hypoxic brain damage, leading to prolonged mor-
bidity or to mortality might develop.1t 
Nitrous oxide parties, once fashionable in the 1830s 
and 1840s, have again become common in the 1970s. Balloons 
or rubber gloves are filled with 100 percent N20 and inhaled 
by party guests until they feel intoxicated. The popularity 
of this is such that a lay magazine, High Times, "the maga-
zine of high society," recently featured a nitrous oxide 
party in its centerfold (June, 1977), along with a listing 
of the do's and don'ts of N20 etiquette for such occasions. 
Even a highly popular television program, "Laverne and 
Shirley," featured a segment concerning the recreational 
abuse of N20. Investigation with police, hospital authori-
ties, and compressed gas suppliers reveals that cylinders 
of N20 are continually being stolen or reported missing 
from hospitals and dental offices. Much of this gas is 
being used recreational1y at nitrous oxide parties, and it 
appears that much of this abuse is accounted for by pro-
fessional persons (dentists, physicians, nurses, veterinar-
ians) as well as by lay persons. 
Reports have appeared in medical and dental liter-
ature for many years demonstrating the effects of long-term 
administration of N20. Unfortunately, most studies were on 
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animals and may not be applicable to man. Kripke (1976) 
reported that prolonged N20 exposure is toxic to rapidly 
dividing mammalian cells. Lassen (1956) has reported severe 
bone marrow depression in a group of patients receiving N20 
in the management of tetanus, while Hayden et ale (1974) 
reported that repeated long-term exposure of rats to N20-02 
produced observable signs of damage to large cortical cells 
in the parietal and occipital corticies of the brain. 
More recently and more disturbingly, several cases 
of N20 neuropathy have been reported in the medical liter-
ature. Layzer et ale (1978) reported three cases of a 
disabling peripheral neuropathy, mainly sensory, which 
developed in three health professional--two dentists and 
one hospital technician--who habitually abused N20. In one 
case, a dentist, aged 35, took naps two to three times a 
week while inhaling N20 for 30 to 150 minutes at a time. 
Nitrous oxide concentrations were between 60 to 80 percent. 
Symptoms included nearly complete loss of sensation in the 
toes, followed by reduced touch sensation in a stocking-
glove distribution. Following several months' abstention 
from further N20 use, partial improvement in the numbness, 
particularly in the hands, was noted. The second dentist, 
also aged 35, noted numbness in the arms from the shoulders 
down and a feeling that his feet were swollen and numb. 
This doctor had inhaled nitrous oxide for periods of from 
ten minutes to six hours, four to five times a week, 
inhaling approximately 80 percent N20. Six months follow-
ing cessation of N20 abuse, mild numbness of the fingers 
and soles persisted along with mild clumsiness of the 
fingers. 
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Prior to publication of Layzer's communication, the 
author of this paper was involved in yet another case of 
N20 abuse by a dentist which had led to a peripheral sensory 
neuropathy of the hands and legs. Since publication of 
these articles and their subsequent appearance in the public 
media (Los Angeles Times, April 27, 1978), many apparent 
cases of N20 neuropathy have been reported. That N20 
abuse is the likely cause of these signs and symptoms (see 
Table 1) seem probable because of the improvement noted in 
all patients following cessation of N20 use. In the case 
observed by the author, reexposure to N20 following a return 
of normal sensory function led rapidly to a return of the 
sensory neuropathy. This exposure occurred when the dentist 
administered N 20-02 to a dental patient through an unscav-
enged nasal hood. Following installation of a scavenging 
device, this doctor may administer N20-02 to patients 
without a return of symptoms. 
Abuse of N20 is not a prerequisite for the peripheral 
sensory neuropathy to develop. A colleague of the author 
noted the development of a mild sensory neuropathy (paras-
thesias of fingers and toes) after twenty-eight years' 
exposure to trace N20 in a busy oral and maxillofacial 
TABLE 1 




Nausea and vomiting 
Parasthesias (numbness) of fingers and/ 
or toes 
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surgical practice without scavenging. Elimination of N20 
from the practice led to a marked reversal of symptoms. 
If N20 abuse is indeed responsible for the signs 
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and symptoms noted above, it is highly unlikely that the 
resultant neurological injury was produced by hypoxia or 
anoxia. In all cases, the involved dentists utilized inhal-
ation sedation units equipped with fail safes and minimum 
oxygen percentages. In addition, there were no indications 
in any reported case of any evidence of cerebral symptoms, 
which would be expected in the presence of hypoxia or 
anoxia. 
Conclusions and Recommendations 
While a direct cause and effect relationship between 
N20 abuse and the development of peripheral sensory neur-
opathy has yet to be proved, it is important for the dental 
profession to become acutely aware of the fact that this 
highly popular and highly effective technique of anxiety 
reduction may be capable of producing this serious problem. 
In response to the question, "How large a problem exists?," 
the answer must be that, as yet, we are unsure of its mag-
nitude. Casual observation leads us to believe that a 
significant number of dentists and dental personnel utilize 
N20-02 for non-dental purposes. In an attempt to more 
accurately assess the size of the problem, the author sur-
veyed dentists by mail concerning the use of N 20 in their 
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practices (Orr, 1978). Of 881 responses received, 304 em-
ployed N20-02 in their practices to some degree. Forty-
nine (18 percent) reported that they had noted adverse 
effects on themselves at one time or another during its 
administration to patients. Signs and symptoms included 
dizziness, headaches, lightheadedness, euphoria, nausea and 
vomiting. Twenty doctors (7 percent) admitted that they 
regularly used N20 on themselves for recreational purposes. 
Nitrous oxide abuse does exist within the dental 
profession. Abuse of this agent is not, however, limited 
to dental personnel. This is evidenced by a report on a 
case of N20 polyneuropathy from inhalation of N20 from 
whipped cream dispensers (Sahenk et al., 1978). A recent 
survey has indicated that this form of N20 inhalation is 
popular in college populations (Yale Daily News, March 29, 
1976). 
Dental personnel should be made aware of the fact 
that while N20 is a highly effective and safe drug in the 
management of many dental patients, there does exist a 
potential for unwanted and possibly serious adverse side 
effects associated with its frequent and chronic use. 
Trace contamination through exhaled N20 is being studied 
by many agencies to determine its possible significance to 
dental personnel. While conclusions cannot as yet be 
stated, it is known that exposure to this agent by dental 
personnel may be minimized through the use of scavenging 
systems designed to prevent or at least to minimize the 
amount of N20 in ambient air. 
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The problem of N20 abuse, while not new, is being 
brought to the surface for the first time. Once thought to 
be the source of a quick "high" which might have no adverse 
effects, N20 is today being shown to have potentially seri-
ous effects on those who abuse it. Sensory loss to the 
hands in dental professionals is catastrophic. 
It must be stated clearly that the peripheral sen-
sory neuropathies described above do not develop in the 
dental patient receiving N20-02 on a controlled basis. 
Chronic exposure to this agent has been implicated as the 
causative factor in these cases. Common sense and a basic 
principle of pharmacology state that no drug exerts an 
action on only one system in the body (Pallasch, 1973). 
All therapeutic drugs exert multiple actions, most being 
beneficial to the recipient while some others are poten-
tially dangerous. Nitrous oxide, like all drugs, adheres 
to these principles. Following many years of darkness, 
we are now awakening to the fact that nitrous oxide is 
indeed a drug, not an innocuous vapor, and that, as such, 
it cannot and must not be abused. 
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